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I. Basis of th report 
Description, pages: 



f annexed to 



1-65 



as originally filed 



Claims, No.: 

1-34 

Drawings, sheets: 
1/14-14/14 



as received on 



as originally filed 



11/08/2000 with letter of 



09/08/2000 



2. The amendments have resulted ii 



»n the cancellation of: 



□ the description, 
D the claims. 



pages: 
Nos.: 



□ the drawings. sheets: 

see separate sheet 

4. Additional observations, if necessan^: 
see separate sheet 



n. Priority 



the failure to furnish within the 



copy of the earlier application whose 



□ translation of th earlier application 



priority has been claimed. 



2. □ This 



whose priority has been claimed. 



report has been established as if 
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. International a pplication No. PCT/NO99/00 1 43 

been found invalid. 

,0. ,h, „, ,H,s .pen, ^,.m,„„„3, „ ,^ ^^^^^^ 

3. Additional observations, if necessary: 
see separate sheet 

"I. N,„..,„b,i,hm.„t „ opinion „„n .o nov.„y, inventive «ep .„„ ,„,„,^,„ ,pp„,,,„„, 

□ the entire international application. 
K claims Nos. 20-24, 29 and 33. 



because: 



K *he said international application, orthe said claims Nos 20-24 29 and q^roi.*.* . ■ 

matter which does not require an international preliminaVexamS^^^^^^^^ ^^'^"^^^ 

see separate sheet 



° Tould br?oLT ''^^ ^° inadequately supported by the description that no meaningful 

□ no international search report has been established for the said claims Nos. . 

IV. Lack of unity of invention 

1 . In response to the Invitation to restrict or pay additional fees the applicant has: 
H restricted the claims. 
H paid additional fees. 
□ paid additional fees under protest. 



opinion 



PCT/IPEA/409 (Boxes l-Vlir. Sheet 2) (January 1 
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□ neither restricted nor paid additional fees. 

3. TH. Au,hoH„ ccnslde. .,„.^« „, „^ ^„.„„„ ^ ^^^^^ _ ^ 

□ complied with. 

H not complied with for the following reasons: 
see separate sheet 

□ all parts. 

K the parts relating to claims Nos. partially 1. 16-34 and fully 2-15 . 



V. Reasoned statement under Article 35(2) with reaard to n,^w«i* • 

appncabH.-.y; citations and explanat Jni CoTng I^crsSl'e'rnr*"' '''' °^ 

1. Statement 

Nove«y(N) yes: Claims 1, 16- 34 partially; 2-15 fully 

No: Claims 

Inventive step (IS) Yes: Claims 

No: Claims 1, 16-34 partially; 2-15 fully 

Industrial applicability (lA) Yes: Claims 1 16-19 25-28 -^n 99 .nn 

No: Claim«i ' • and 34 partially; 2-15 fully 



2. Citations and explanations 
see separate sheet 
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VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 
and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 
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VII. Certain defects in the International application 

The following defects in the fomi or contents of the intemational 
see separate sheet 



application have been noted: 



tion 



VIII. Certain observations on the international applicatic 

The following obsen/ations on the claritv of the cl^imc h^o^.- 

Claims are fully supported by the description a^^^^^^ '"^ ^^"^'"^s or on the question whether the 

see separate sheet 
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Reference is made to the fCowing documents (D). cited partially in the Search Report: 

D1: WO 97 12992 
D2: WO 96 18409 

D3 Immunotechnology 2 (1996) 3-9 * 

D4 Oncogene 16 (April 1998) 1803-12 * 

D5 Cancer Res 57 (1997) 1419-24 (abstract only) • 

06 Leukemia 1 1 (1 997) 439-40 (abstract only) * 

D7 Cancer Res 58 (March 1998) 997-1003. cited in the description * 

D8 Cancer Res 57 (1997) 4420-4426* 

D9 Nature 382 (1 996) 499-500 * 

D10 Science 275 (1997) 1784-7, cited in the description * 
D11 Ann Rev Immunol 12 (1994) 337-65. first page only * 
D12 Hum Mutat 3 (1994) 347-352 (abstract only) * 
D13 J Virology Dec 1997. 9410-6 (first page only)* 
D14 Cancer Res 57 (1997) 2384-7 (abstract only) * 
D1 5 J Hum Mol Genet 7 (Feb 1 998) 1 95-202 (abstract only)* 
D16 Cancer Res 58 (Feb 1998) 1 124-6 (abstract only) * 
D17 Cancer Res 52 (1992) 4168-74. cited by the Applicant * 

Re Item i 

Basis of the opinion 



1. 



The new set of claims does not appear to refer to subject-matter extending 
beyond the onginally filed application, except for claims 1 7, 28 a^^^la, 

rX: zr" ' as desc*ed:':,3,„ 

or of a DNA sequence encoding a protein as described In claim 1 ■ 

proteins npr Th l^^' ^ ^°es not refer to the full length mutant 

aims 17, 28 and 32-34 although it is appears that page 12 would 
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provide a basis for clearly defined mutant proteins. 



Re Item 11 
Priority 



2. 



rIIT-pT.'"'" "^^ ln.erna,ional Search 



Re Item III 



wrI«Mrr'"'"l°' '^'""^ 33 on ,he question 

whe her they are .ndusthally applicable, no unified criteria exist in the PCT 

ofrcrrrT; r"""'r "-^ 

.h»7 K ? ^''^'"P'^' ""^^ ™' '^'^"a™'^^ as industrially applicable 

the subject-matter of claims to the use of a compound in medical treatmem but 

t7eat2r Tir'' '° ' ^"""""^ - 

treatment and the use of such a compound for the manufacture of a medicament 

for a new medical treatment meaicament 

b^tv^e^t:!?"' '° ^"'''-'-«- by this Authority to 

be covered by the provisions of Rule 67.1(iv) PCT. Consequently no opinion is 

Introduction: 

4. The subject-matter of claim 1 of the present application is characterized by 
sequences selected from the listing presentins SEQ ID NOs-1.459 said 
sequences derived from a mutant par, of a list of many different p^tls and 
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tumour suppres 0 ; orlsen"; ; '° - 

csaur genes, see present descnpt on oaae 9 linp<5 on oci\ ka * 

pro,e,ns ree.l.lng ,ro. a frame shift are ^.JniJZXZ ' 
known 'on, ,he p -or L; ' " ^ -""'^ 

;.e. .0 pep^es :^^:zz:^:^:2z;z::::T::„ 

sma,,oe,n.,J.p:~~^^^ 

ment,ons also tha, no antl-p53 antibodies were delected in 1^,.^ 

.^J^x::::^:::^ ::::: ~ '^-^ 

antibodies) niissense p53 mutations drd not develop anti-p53 

nove, sequences .ene..ed\/prirr^ .r^^^^^ 

based on poln, 1 at rluratt" ''T^"^'^ ""^^"^^ 
elicit bott, a MHC Class I and 1^ I T '^"^ ^" =''°"n >° 

antitumor eftec's ^ h^e^^^^^^^^ ' '^^ However, any 

systems althouat, it h!! k u established In animal model 

Protelnta:^ ;prc:et^^^^^ 
,^cc,. <the peptide derived ,rom 
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Thus, the prior art has referred already to the concept of the present application 
concerning the idea of (small) peptides having (in part) novel sequence created by 
a mutation in a gene. D1 refers to peptides for use in diagnosis . the sequences 
of the peptide characterised by a mutation arising from a frameshift mutation 
(see page 5, 34 and the claims). D1 also mentions treatment of diseases 
associated with a gene having a frameshift mutation, the disease being e.g. 
cancer or a neurodegenerative disease (page 35, however no reference to a 
cancer vaccine is made). A relevant document referring to cancer vaccines (in 
relation to T-cell responses against mutant ras) is D3; the mutations leading to 
novel sequences being in this case substitutions in hotspots. 

In conclusion, the prior art had already considered the use of peptides having 
novel sequences to stimulate specific T cellular responses. D1 refers to peptides 
having new sequences generated by frameshift mutations for use in diagnosis of a 
disease, and D2 and D5 refer to the use of novel sequences (although not 
resulting from a frameshift mutation, but from the two other possibilites to 
generate a new, disease-related sequence) in vaccines. No prior art is considered 
to be teaching away from the concept of using peptides resulting from frame shift 
mutations (referred to in D1) to stimulate specific T cellular responses. 

5. An example of a frame-shift by a single base deletion is a BAX frameshift mutation 
(of a single residue in a sequence of 8 deoxyguanosine residues (G)8 tract within 
the BAX coding sequence) in cell lines derived from human haemopoietic 
malignancies (see D4. in particular Figure 6 and D10). Other articles had also 
referred to the mutations in simple repeated sequences as a mechanism for 
carciogenesis (microsatellite instability); see e.g. Rampino et al (Science 1997, 
cited in the description paragraph bridging pages 16-17; document D10) and 
Yamamoto et al (Cancer Research, March 1998, cited in the description page 19 
lines 6-22; document D7). 

It is therefore considered that the subject-matter of claims 1 and 25 (as far as 
referring to the specified SEQ ID NOs of restricted length and not including full 
length mutant protein or the encoding DNA sequence) and the other claims on file 
are novel as far as they refer to the presently selected and examined 14 
inventions. A special (new and inventive) technical feature (even when considered 
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in the perspective of the use of small peptides for use in tumor vaccines) is 
missing: the specifying of the (use of a) peptide containing in part a new sequence 
created by a frame shift resulting in a mutant gene is considered to be obvious in 
the light of D2 taking into account the fact that new sequences were known to be 
created by frameshift mutation (see D1), substitution (see D3). microsatallite 
instability (e.g. document D4) or deletion (see D5). 

Re Item IV 

Lack of unity of invention 

6. The present International Preliminary Examining Authority has therefore identified 
in the present set of claims fourteen independent inventions represented by the 
peptides of claims 2-15 concerning all the frameshift mutations in the individually 
specified genes. 

A single general inventive concept (referred to in Rule 13 PCT and the PCT 
Preliminary Examination Guidelines Ch.lll, 7) is not recognisable in the absence 
of a common, special technical feature: the genes referred to in said claims have 
only in common the fact that they refer to a frameshift mutation and (poly)peptides 
resulting from such a mutation were already known in the prior art (for e.g. the 
BAX gene). 

An invitation to restrict or to pay additional examining fees has been issued: the 
Applicant decided to pay 13 additional fees and filed a new set of claims 
representing the 14 inventions to be examined (claims 2-15). 

Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

7. Invention 1: referring to the frameshift mutation in the BAX gene (altered in the 
amino acid sequence starting with position 41); SEQ ID NOs:1-12. 

The peptides according to this invention are examplified in the description starting 
at the bottom of page 54. The peptides are all based on the deletion of one or 
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claim 2 (and pan of claims 1 16 and iI^l ^ subject-matter of 

(Rule 65(1)(2) PCT). * "°' '""S^ive step . 

With respect to ttie (indirectly depending) claims 17 t» » ■ 
claims in are obvious to the skilled Der»„„ h ! "^at these 

combination with the tea Wng o m 1^!™' °' °' 

novel epitopes resuiting frral^s^rit;:::^' " ^^^^ 

.raiTa'cidt::^:: itrrrr* 

and 428 . ^ """"^ °^ IS"). SEQ ID NOs:13.2, 

see also page 1S of the description with the refer^ tierrroTa^^^;.- 

earner work o, Wang et al., J Birch ^ ^^o' ^7220": T "T"' '° '^^ 
the frameshift. Therefore the r,r.,=n. , ' sperafymg already 

eretore, the present appl,cat,on does not satisfy the criterion set 
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forth in Article 33(3) PCT bprancc^ th« „ u- 

Claims 1.16 and 34) does nor ^"^^^^'-^^"-^ of claim 3 (and part of 

. 16 and 34) does not mvolve an inventive step (Rule 65(1)(2) PCT). 

With respect to the (indirectly depending) claims 17 i if • 

claims in are obvious to the skiliPd n T " ^^^^'^^^ed that these 

The peptides according lo this invention are not basBrt = 

The specified sequences ID l^lOs 128 13^^ ' expenmental work. 

appear to be new, but an inven^ve e s at Ze'? TT^^'" °' 

not been demonstrated that the peot dL " acknowledged, as it has 

and an homologue are known a JlL"' 'T'^'' ^^^"^ 

(see e.g. D6). A cancer has not b«.n ! "^^ '^^ ''^^"^ 

With respect to the (indirectly dependinq) claims 17 « » ■ 

Claims in are obvious to the skiii»H rl T " """^"^'^l that these 

combination with the tea Oe f"" 1"'"' °' °' 

novel epitopes resulting r^lr^ttlTo 7 '° "^"^ ^^^^ °" 
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10. 



harboring an (A), and a (CI ZT^ ^^^'"'^ "MSHS and hMSH6 

Claims l! 16 and 3^ ari 1 I °' = ^ °' ' 

absence 'o, - pe- in .e 



12. 



combination wi,h .he , a C^fr^^Jr-^ '^^ °' ^7 in 

nove, epitopes respiting .o.^al^esN,, :: tl^o?' ^ 

ar::::rrorn:ra:d:rren7^^^^^^^^^ 

-se deietion ieads to a Pro.etrrd:a;^rt::;r = ' 
view of the disclosure of Dip it ic th« * t-AP-related domain. In 

« - p. o. o,a.s °' 

combination w«h the tea Co^fos wl""' 

novei epitopes resulting .omCrn'es^rl.irr "^'""^ ^^^^^ 

~;srer^ 
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13. 



Th« speo,(y,ng of the peptides of .his invention is apparently based on a framesi,if, 
n a s,n,ple repeat sequence within the known sequence of the BIGH3 gene In the 
absence o any special effect demonstrated by the peptides of claim 8 and par^ 
Of Claims 1, 16 and 34 an inventive step is not acknowledged. The same 
reasoning applies to Claims 17-33. 

invention 8: refemng to the frameshift mutation in the human protein-tyrosine 
kinase (JAK1) gene; SEQ ID NOs:267-271 lein lyrosine 

T.fZL'^'^''"^ ''"'^"'"'^ ^--^^^ protein-tyrosine 

kinase (JAK3) gene; SEQ ID NOs:272-279. 

TJZ r!^' - Signalling by the 

mterfe ons and other cytokines. JAKl is though, to phosphorylate the IFN yRI 
subumt Of t e IFN-y receptor, creating a docking site for STA^I. JAK3 has an 
essential role ,n lymphoid development, in the absence of any special effect 
demonstrated by the peptides of claims 9 and 10 and part of claims 1, 1G and 
34 an inventive step is not acknowledged. The same reasoning applies to claims 



15. 



invention 10: referring to the frameshift mutation in the human retinoblastoma 
related protein (p107) gene; SEQ ID NOs:310-313. 

(sle Di°3?,nTh " °' ^^''"°^'-'°"^a tumor suppressor gene 

(see D13). In the absence of any special effect demonstrated by the peptides of 

Came" ""^ °* ^ « aoknow'Sgl 

The same reasoning applies to claims 1 7-33. 

invention 11 : referring to the frameshift mutation in the human malignant 
melanoma metastasis-suppressor (hKiSS-l) gene; SEQ ID NQs:328-334. 

KiSS-1 is a metastasis suppressor gene: see D14. In the absence of any special 

an^Lnr" ''""'^^ °' »' 1. 16 and 34 

an ,nvent,ve step ,s not acknowledged. The same reasoning applies to claims 17- 
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^ ^ In 

(BARDl) gene; SEQ ID NOs:404-417 
08 already referred to an analysis of BRrA, 

;«Pea. in ,he coding region (see page 442ri«rr°' W. 

BAflD! gene ha>,e also been described (see n,.? ' """'^'""^ "^^ 

e«eo, demonslraled by ,he peptides 0^0 ^,^ u ' I" °' =P-al 

3" s,ep is no, acknowledged Z , LT °' ""'"^ ^"^ 34 

^ ^ ''""^ '=^^°™"9 applies .0 Claims 17- 

irNol'TaJ. 437 '° ™'a«on in ,be hu.an DPC4 gene; SEQ 

absence of any special effect demonstrmL ^ k '" "^^ 
<" ='aims ,, ,6 and 34 an Invenrstp is T'""'' °' Par. 
reasoning applies to claims 17-37 ^*nowledged. Tt,e same 

ReJtern_VI 

'8- Certain published documents (Rule 70.10) 

Application No 
Patent No Publication date 

wo 99,0382 



26.08.98 



27.08.97 
with 



't fs noted that this document ma„ in ,h 

-pect to novelty under Artic,rr4(3)|4;EPr'' ^'^^^ 

certain defects ,„„ei„.e™«ona,app„ca.i„„ 

''°"''''''°"'^'^^~.sofRule5,(a,(ii,PCT,H , 

= Ham PCT, the relevant background 



997) 
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disclosed in the documents D1 and D5 is not mentioned in the description, nor are 
these documents identified therein. 

Re Item VIII 

Certain observations on the international application 

20. Claim 24: the reference in this claim to PCT/NO92/00032 (WO 92/14756) 
introduces unclarity. as the claim itself should be clear und its scope defined 
(Article 6 POT). 
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A peptide that 



a) is at least 8 amino acids lona and ic « f 

'~ ,„ 3 ^2.^ o, a ™,an, pro,e.„ anslnp a 



and 



and 



.he carboxy, .arminus of ,he mu,an, part of ihl ™^ >o 

generated by ,he framed ™wion; ^ "^-^ ='<=P codon 



and 



" *er in fu« length or affer prooessino bv an,- 

fesponses; M'ooessing by antigen presenting cell, T cell 

characterised in that the mutant part of the protein h»= 

--uences of the sequence identity nos 7^ ''"^ 

~.«onT:::c:"'°'*'"^'^^'^^^ 

y us lut/CED-S-like protease gene. 




5. A peptide according to claim 1 characterised in that it arises from a frameshift 
mutation in the Human putative mismatch repair/binding protein (hMSH3) gene. 

6. A peptide according to claim 1 characterised in that it arises from a frameshift 
mutation in the Human neurofibromin (NF1) gene. 

7. A peptide according to claim 1 characterised in that it arises from a frameshift 
mutation in the Human hMSH6 gene. 

8. A peptide according to claim 1 characterised in that it arises from a frameshift 
mutation in the Human transforming growth factor-beta induced gene product (B1GH3). 

9. A peptide according to claim 1 characterised in that it arises from a frameshift 
mutation in the Human protein-tyrosine kinase (JAK1) gene. 

10. A peptide according to claim 1 characterised in that it arises from a frameshift 
mutation in the Human protein-tyrosine kinase (JAK3) gene. 

11. A peptide according to claim 1 characterised in that it arises from a frameshift 
mutation in the Human retinoblastoma related protein (p107) gene. 

12. A peptide according to claim 1 characterised in that it arises from a frameshift 
mutation in the Human malignant melanoma metastasis-supressor (hKiSS-1) gene. 

13. A peptide according to claim 1 characterised in that it arises from a frameshift 
mutation in the Human cysteine protease (ICE rel-lll) gene. 

14. A peptide according to claim 1 characterised in that it arises from a frameshift 
mutation in the Human BRCA1 -associated RING domain protein (BARD1) gene. 

15. A peptide according to claim 1 characterised in that it arises from a frameshift 
mutation in the Human DPG4 gene. 

16. A peptide according to claim 1 characterised in that it is 8-25 amino acids long, 9-20 
amino acids long, 9-16 amino acids long, 8-12 amino acids long, 20-25 amino acids long, 9 
amino acids long, 12 amino acids long, or 13 amino acids long. 
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A pharmaceutical composition comprising a peptide according to any of the above 
claims or a mutant protein as described in claim 1 . and a pharmaceutically acceptable carrier 
or diluent. 

1 8. A cancer vaccine comprising a peptide according to any of the claims 1 -1 6, or a 
mutant protein as described in claim 1. and a pharmaceutically acceptable carrier or diluent. 

1 9. Use of a peptide according to any of the claims 1 -1 6. or a mutant protein as 
described in claim 1. for the preparation of a pharmaceutical composition for treatment or 
prophylaxis of cancer. 

20. A method for vaccination of a person disposed for or afflicted with cancer, consisting 
of administering at least one peptide according to the claims 1-16, or a mutant protein as 
described in claim 1, one or more times, in an amount sufficient for induction of specific T-cell 
immunity to the mutant protein or fragment thereof. 

21 . A method according to claim 20 wherein the amount of the peptide or protein is in the 
range of 1 microgram (1 pg) to 1 gram (1g) and preferentially in the range of 1 microgram (1 
pg) to 1 milligram (1 mg) for each administration. 

22. A method for treatment of a patient afflicted with cancer by stimulating in vivo or ex 
vivo with a peptide according to any of claims 1 -1 6, or with a mutant protein as described in 
claim 1 . 

23. A method according to claim 22 wherein the amount of peptide or protein used is in 
the range of 1 microgram (1 pg) to 1 gram (1g) and preferentially in the range of 1 microgram 
(1 pg) to 1 milligram (1 mg) for each administration. 

24. A pharmaceutical composition or vaccine composition comprising a combination of at 
least one peptide according to claims 1-16, or a mutant protein as described in claim 1, and 
at least one peptide according to PCT/NO92/00032. 

25. An isolated DNA sequence encoding a peptide which is a fragment as described in 
claim 1 . 



0 




26. An isolated DNA sequence according to claim 25. which encodes a iragment of a 
prote.n having a sequence selected from: seq. id. nos. 1-21. seq. id. no. 428. seq id no 438 
and seq. id. nos. 456-458. or variants thereof. 

27. An isolated DNA sequence according to claim 25. which encodes a fragment of a 
prote.n having a sequence selected from: seq. id. nos. 22-427. seq. id. nos. 429-437 seq id 
nos. 439-455 and seq. id. no. 459. or variants thereof. 

28. Use of a DNA sequence according to any of the claims 24-26. or of a DNA sequence 
encod.ng a protein as described in claim 1 . for the preparation of a pharmaceutical 
composition for treatment or prophylaxis of cancer. 

29. Method for treatment of a person disposed for or afflicted with cancer, by stimulating 
/n W.0 or Bx vivo with DNA sequences according to the claims 25-27. or with a DNA 
sequence encoding a protein as described in claim 1 . 

30. A vector (e.g. plasmid or virus vector) comprising the DNA sequence of claim 25. 

31 . A vector according to claim 30 wherein the vector is an E. Co// plasmid. a Listeria 
vector or a viral vector (e.g. an orthopox virus, a xana^. virus, a capripox virus, a suipox 
virus, a vaccinia virus, a baculovirus. a human adenovirus, an SV40 virus or a bovine 
papilloma virus). 

32. Use of a vector according to claim 30, or of a vector encoding a protein as described 
.n Claim 1 , for the preparation of a pharmaceutical composition for treatment or prophylaxis of 

cancer. 



33. Method for treatment of a person disposed for or afflicted with cancer, by stimulating 
/n v,vo or a. vivo with a vector according to claim 30, or with a vector encoding a protein 
according to claim 1 . ^ 

34. A peptide according to any of claims 1 to 16. a mutant protein as described In claim 
1. a Phamiaceutical composition according to claim 17 or 24. a vaccine according to claim 18 
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encoding a protein as described in claim 1 . or a vector as described in any of claims 32 to 
34; for use in therapy. 
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